Behavioral and psychological symptoms of dementia (BPSD) occur in approximately 80% of patients who receive a diagnosis of major neurocognitive disorder. Nonpharmacologic strategies are the first-line treatment for BPSD. However, psychotropic medications are often necessary when nonpharmacologic methods are not effective in treating symptoms that are distressing or are causing behaviors that are dangerous to the patient or the patient's caregivers. The article provides a review of evidence-based recommendations for the use of antipsychotics, cognitive enhancers, and serotonin reuptake inhibitors for the treatment of BPSD. Different pharmacologic approaches are demonstrated through 2 patient cases in which nonpharmacologic management was not effective. The severity of BPSD must be weighed against the risks and benefits of pharmacologic intervention in order to implement an optimal medication regimen. Disclosures: I have nothing personal to disclose. Psychopharmacology Pearls are review articles intended to highlight both the evidence base available and/or controversial areas of clinical care for psychiatric and neurologic conditions as well as strategies of clinical decision-making used by expert clinicians. As pearls, articles reflect the views and practice of each author as substantiated with evidence-based facts as well as opinion and experience. Articles are edited by members of the Psychopharmacology Pearls Editorial Board as well as peer reviewed by MHC reviewers. This article was developed as part of the 2018 Psychopharmacology Pearls product for BCPP recertification credit. The course information and testing center is at cpnp.org/353267.
Introduction
With publication of the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders, the terms dementia, amnestic, and cognitive disorders were included under the umbrella of neurocognitive disorders (NCDs). The term NCD covers a broad list of diagnoses that can affect both younger individuals and older adults. Neurocognitive disorders are labeled as either mild or major followed by their etiologic subtypes. Diagnoses considered to be NCDs include vascular NCD; frontotemporal NCD (Pick disease); and NCD due to Alzheimer disease, Lewy bodies, traumatic brain injury, human immunodeficiency virus infection, prion disease (eg, mad cow disease), Parkinson disease, or Huntington disease. The most prevalent types of NCDs are Alzheimer disease (70% of NCDs), vascular disease (10%-20% of NCDs), and Lewy bodies (3%-7% of NCDs). 1 It is estimated that 50% of the NCD population has mixed dementia, which usually includes both an Alzheimer and a vascular presentation. 2, 3 Behavioral and psychological symptoms of dementia (BPSD) occur in approximately 80% of patients with major NCD. 4, 5 These symptoms lead to increased caregiver burden and early nursing home placement. [6] [7] [8] In addition, patients with BPSD have faster cognitive and functional decline and increased morbidity and mortality compared with dementia patients without these symptoms. 6, 9 BPSD is a broad term with a wide spectrum of possible symptoms, which are illustrated in Table 1 . 10 These noncognitive symptoms are divided into 4 clusters: hyperactivity, psychosis, affective symptoms, and eu-
Patient Case 1
A 70-year-old with a diagnosis of major vascular NCD and history of significant alcohol use (currently in remission) is admitted to an inpatient psychiatric unit. The patient was transferred from the nursing home after experiencing increased aggressiveness toward various staff members and the spouse. The patient recently punched a nurse in the jaw and jumped up to strangle the spouse during a family visit. The nursing home refuses to readmit until the aggressive behaviors are under control. Upon admission, the patient is unresponsive to behavioral interventions and continues to be highly intrusive, irritable, and physically aggressive. The patient takes medications for hypertension and diabetes, but none of these medications appears to be a precipitant to the aggressive behavior. All laboratory exams, urinalysis, and vital signs are within normal limits, and the patient was noted to be otherwise healthy on physical exam.
Antipsychotics
Antipsychotics are the most widely studied medications for the treatment of BPSD and appear to have modest efficacy. [18] [19] [20] The target symptoms for antipsychotic therapy are agitation, aggression, and psychosis, and the medications should only be initiated when these symptoms are assessed as dangerous or distressing for the patient. 13 Second-generation antipsychotics (SGAs) with efficacy data include risperidone, olanzapine, quetiapine, and aripiprazole. [18] [19] [20] [21] [22] [23] [24] [25] [26] Based on meta-analyses, effect sizes for risperidone, olanzapine, and aripiprazole appeared to be small but statistically significant compared with placebo. Quetiapine was found to have a lower effect size. 20 Overall, the SGAs have demonstrated a 35% improvement in Neuropsychiatric Inventory (NPI) scores, which is above the minimum number of 30% to be considered a clinical observable change. However, mean total improvement in NPI scores was 3.41 points, which is below the threshold of 4 points to be considered clinically significant. 19 Haloperidol is the most studied first-generation antipsychotic (FGA). [27] [28] [29] However, recent treatment guidelines 13 recommend against the use of haloperidol and other FGAs as first-line agents because of several studies showing a higher risk of mortality compared with SGA. [30] [31] [32] [33] For patients who respond to antipsychotics, symptom improvement is usually seen within 1 to 4 weeks. Despite being effective, there are several concerns with antipsychotics in the dementia population. A US Food and Drug Administration (FDA) boxed warning exists for all antipsychotics regarding an increased risk of mortality in elderly patients with dementia-related psychosis. This warning was added after the FDA found SGA to be associated with an increased risk of death in a metaanalysis of 17 trials comparing risperidone, quetiapine, olanzapine, or aripiprazole to placebo for treatment of BPSD. 34 In addition to the FDA review, a 2005 metaanalysis that included 15 SGA studies found incidence of death to be 3.5% in the SGA group compared with 2.3% in the placebo group (P ¼.02).
35 Overall, these studies showed the risk of mortality was 1.5 to 1.7 times higher for dementia patients prescribed SGA compared with placebo, with the most common causes of death being stroke, myocardial infarction, and infection. First-generation antipsychotics were later studied and found to have equal or higher risk of mortality compared with SGAs. [30] [31] [32] [33] Accelerated cognitive decline and increased thromboembolic risk have been associated with antipsychotic use in addition to the other common class effects, such as weight gain, hyperglycemia and dyslipidemia, extrapyramidal side effects, and orthostatic hypotension. [36] [37] [38] [39] [40] [41] [42] [43] Additionally, several antipsychotics, such as olanzapine, clozapine, and chlorpromazine, antagonize muscarinic receptors, which can potentially worsen cognition and BPSD. 44 One of the largest antipsychotic trials 26 (n ¼ 421), Clinical Antipsychotic Trials of Intervention EffectivenessAlzheimer's Disease (CATIE-AD), found SGA modestly effective for BPSD (mean NPI improvement of 15 points), but 82% of the study participants stopped the antipsychotic before the 9-month study ended. Risperidone, olanzapine, and quetiapine had higher rates of discontinuation because of adverse effects compared with placebo (P ¼.009). Overall, time to discontinuation of treatment for any reason was no different for patients taking an antipsychotic versus those assigned to placebo. Rates of discontinuation were 77% for risperidone, 80% for olanzapine, 82% for quetiapine, and 85% for placebo. 26 Because of the risks of adverse effects and mortality, antipsychotics should be used cautiously for the treatment of BPSD following failure of behavioral interventions. 44 Interdisciplinary teams should consider alternative treatments, such as additional nonpharmacologic methods and safer medication regimens that target the specific behavioral symptoms. However, the benefits of antipsychotics outweigh the risks in cases where patients' behaviors are dangerous or impede needed medical care, as noted in case 1.
When choosing an antipsychotic, FGAs are generally avoided because of a higher risk of extrapyramidal side effects and mortality compared with SGA. Traditionally, clinicians decide between risperidone, olanzapine, and quetiapine when choosing an antipsychotic because these medications are the most studied for treatment of BPSD. The use of aripiprazole is limited in practice because of its longer half-life (75 hours) and titration schedule, but these factors should not prevent clinicians from using the drug completely. A patient's concurrent disease states and medications should be taken into consideration when choosing an initial agent. For example, dopamine antagonism can worsen neurologic symptoms for patients with NCD due to Lewy bodies or Parkinson disease; therefore, an antipsychotic such as quetiapine would be considered ahead of risperidone or olanzapine because of its lower affinity for dopamine receptors. Risperidone and aripiprazole would likely be considered before olanzapine and quetiapine for patients who are obese or have diabetes because these medications are associated with a lower incidence of hyperglycemia and weight gain.
Antipsychotics should be dosed and titrated conservatively to the minimum effective dose ( Table 2) . Signs of medication effectiveness include decreased aggression and agitation to where nursing staff can allow the patient to roam safely on the unit, the patient is not resisting medical care, or there is a decreased need for emergency medications. If benefit is not seen within 4 weeks, the medication should be tapered and discontinued. For antipsychotic responders, an attempt to taper and discontinue the medication should be considered within 4 to 6 months of starting therapy. 13 Antipsychotic dose reduction attempts are mandated by the Centers for Medicare & Medicaid Services for patients residing in long-term care facilities. A minimum of 2 gradual dose reductions should be tried during the first year of therapy, with each attempt being 3 to 6 months apart. 45 Evidence suggests antipsychotic discontinuation can be done successfully. A medication withdrawal study led by Ruths and colleagues 46 found no difference in neuropsychiatric scale scores 4 weeks after patients were tapered off their antipsychotic compared with those who continued antipsychotic therapy. In addition, 85% of patients tapered off their antipsychotic remained medication free 4 weeks later. 46 In another study published the same year, Ballard et al 47 observed no serious effects on behavior or cognition for most patients who tapered and discontinued their antipsychotic. However, a 2012 study by Devanand and colleagues 48 found BPSD to worsen and relapse of symptoms to occur more frequently in patients tapered off risperidone (60%) compared with patients who continued taking the antipsychotic (33%).
Patient case 1 is an example of a patient with dementia who is dangerously aggressive despite the implementation of nonpharmacologic treatments. In order to return to the nursing home, the aggression must be treated to where nursing staff and other patients will be safe. An antipsychotic is warranted in this situation. Based on treatment guidelines, SGAs are preferred over FGAs, such as haloperidol. Because of the patient's history of diabetes, risperidone and aripiprazole are safer options because they are less likely to worsen hyperglycemia compared with olanzapine and quetiapine. As noted earlier, aripiprazole's long half-life and titration schedule make it less practical in an acute clinical scenario; therefore, risperidone would be the antipsychotic of first choice for this patient case.
Patient Case 2
A 73-year-old with a diagnosis of Alzheimer disease (moderate severity) was admitted to a nursing home 6 months ago. The geriatric psychiatry team has been asked to assess the patient because of concerns about increased depression, delusional thinking, and agitation. No physical or verbal aggression has been noted. The nurses report decreased appetite and refusal to participate in daily activities (which the patient usually enjoys) for the last 3 weeks. Recently, the patient has become more irritable and delusional. It appears the patient thinks the nursing home is their old home and the other residents are intruders. Vital signs and a full laboratory workup plus urinalysis were within normal limits, and the patient denies having any pain. A physical exam notes a thinappearing person but is otherwise normal. Nonpharmacologic strategies were implemented to target behavioral symptoms as the initial intervention, but these have yielded minimal clinical improvement. The patient is currently prescribed donepezil 5 mg daily for cognitive decline. Sertraline 25 mg daily was added to the medication regimen within the last week to target depressive symptoms.
Cognitive Enhancers
Cholinesterase inhibitors and memantine are primarily used in dementias to help slow cognitive decline. Cholinesterase inhibitors are recommended for neurocognitive disorders due to Parkinson disease, Lewy body disease, and Alzheimer disease, whereas memantine is indicated only for moderate to severe Alzheimer disease. 12 Cognitive enhancers may be useful in mixed dementia because many of these patients have an Alzheimer component to their disease. 49 Most large, well-designed trials of cholinesterase inhibitors and memantine studied BPSDs as secondary outcomes. Statistical improvements in neuropsychiatric assessment scores have been observed (mean improvement of 2 points on the NPI), but the clinical significance is questionable. [50] [51] [52] Two additional studies 53, 54 where behavioral symptoms were the primary measurement found 5 to 6 months of donepezil use improved moderate to severe BPSD for patients with Alzheimer dementia, and the results also appeared to be clinically significant (mean NPI improvement of 12 points).
Overall, studies 50, 53, 54 suggest cholinesterase inhibitors are more effective for depression, dysphoria, apathy, and anxiety symptoms than for agitation or aggression. Memantine has been shown to improve agitation, aggression, and delusions. 51, 52 The benefit of cognitive enhancers may not be seen until 3 to 6 months after initiation; therefore, these medications will not have clinical utility in acute treatment of BPSD. However, clinicians can consider prescribing cholinesterase inhibitors and memantine to help slow cognitive decline, and eventually these medications may also assist with controlling disruptive behaviors. Memantine is usually well tolerated, with the most common adverse effects being headache, dizziness, and constipation. 55 Cholinesterase inhibitors are associated with more concerning side effects, such as gastrointestinal upset, anorexia and weight loss, bradycardia, sleep disruption, and urinary incontinence. Recent studies [55] [56] [57] have concluded cholin- esterase inhibitors may also increase risk of falls and hip fractures. In addition, withdrawal of cholinesterase inhibitors may lead to faster cognitive and functional decline.
58,59
Selective Serotonin Reuptake Inhibitors
Selective serotonin reuptake inhibitors (SSRIs) have also been studied for treatment of BPSD. Several trials that included sertraline (50-200 mg/d), citalopram (20-30 mg/ d), or escitalopram (10 mg/d) have found these medications to be more effective than placebo or just as effective as antipsychotics for agitation and irritability. [60] [61] [62] [63] [64] [65] Most studies were 6 to 12 weeks in duration. However, 1 small study (n ¼ 85) comparing citalopram to perphenazine found BPSD to significantly improve by 17 days with both medications, and there was no difference in efficacy between the 2 drugs. 63 The results from this study suggest SSRIs may be helpful for treating BPSD within a few weeks of initiation. Overall, authors conclude that antipsychotics have a quicker onset treating symptoms compared with SSRIs, but SSRIs are better tolerated. Even when antipsychotic therapy is warranted in cases of extreme aggression, the treatment team can consider starting an SSRI with the antipsychotic. The rationale for combination therapy is to increase the patient's chances of improvement and to allow eventual discontinuation of the antipsychotic. More literature is needed to determine the overall risk of mortality of SSRIs compared with antipsychotics. There are data to suggest SSRIs increase risk of mortality in older adults compared with nonusers. 66 However, a large retrospective study comparing number needed to harm among patients with dementia prescribed antipsychotics, valproic acid, and antidepressants found mortality risk to be higher for antipsychotics and valproic acid compared with antidepressants. 32 Risks associated with SSRIs include gastrointestinal upset, hyponatremia, tremor and akathisia, risk of falls, and bone density loss. Patients should also be monitored for signs and symptoms of bleeding, especially if nonsteroidal antiinflammatory drugs, antiplatelet drugs, or anticoagulants are concurrently prescribed. 66, 67 In addition, citalopram was found to prolong QT interval and was associated with a small but statistically significant decline in cognition (À1.05 on the Mini Mental State Examination) in the Citalopram for Agitation in Alzheimer's Disease (CitAD) study. 62 Based on the literature, 68, 69 QTc interval increases have ranged from 5 ms with low doses of citalopram up to 35 ms for maximum doses. The CitAD study 62 observed a mean increase of 18 ms in QTc interval from baseline to week 3 with citalopram 30 mg daily, and more patients in the citalopram group had an increase of 30 ms or more in QTc interval compared with the placebo group. However, few patients actually met criteria for prolonged QTc interval (450 ms for males and 470 ms for females). 70 Currently, citalopram labeling recommends patients 60 years and older not exceed 20 mg daily because of a risk of QTc prolongation. 68 When choosing an SSRI, sertraline is often selected first because of a number of factors. Citalopram and escitalopram are associated with a dose-related risk of prolonged QTc, [68] [69] [70] [71] [72] and clinicians are able to titrate sertraline to higher doses in older adults if clinically warranted rather than being limited to low doses of citalopram and escitalopram. However, citalopram and escitalopram can remain a safe and efficacious choice when dosed conservatively in older patients without cardiac risk factors or ECG abnormalities. Due to lack of data, paroxetine and fluoxetine are not usually prescribed for BPSD. In addition, these 2 SSRIs are often not preferred for elderly patients because of their lower tolerability. Paroxetine has moderate antimuscarinic activity, and fluoxetine is associated with higher incidences of anxiety and agitation compared with the other SSRI. 44, 67 Both paroxetine and fluoxetine are significant inhibitors of P450 enzymes, which increases risk of drugdrug interactions in older adults. 67 Based on studies, SSRIs should be initiated at low doses (eg, sertraline 25 mg daily) and titrated every 1 to 2 weeks. Symptom improvement will often be seen within 2 to 3 weeks of initiating therapy. There are currently no data to suggest how long to use an SSRI for BPSD after initiation. However, it is assumed these medications are not needed indefinitely for all patients. Gradual dose reductions of all psychotropic medications are required by the Centers for Medicare & Medicaid Services in the longterm care setting when being prescribed for BPSD. A minimum of 2 gradual dose reductions should be tried during the first year of therapy, with each attempt being 3 to 6 months apart. If a patient continues to require the SSRI after 1 year, then dose reductions should be attempted at least once yearly. 45 These same recommendations can also be applied to community-dwelling patients.
Regarding patient case 2, the delusions are distressing for the patient, despite the nursing home staff trying nonpharmacologic strategies. Therefore, medication intervention may be needed. An antipsychotic will likely treat the patient's delusional symptoms. However, the risks may outweigh the benefits in this scenario given the absence of dangerous behavioral symptoms, so alternative pharmacologic strategies should be attempted first. Clinicians may consider increasing the donepezil to 10 mg daily if tolerated and/or adding memantine to the regimen. Maximizing cognitive enhancers may provide more optimal long-term control of behavioral symptoms. However, the small effect observed in the current literature must be weighed against the risks of additional polypharmacy and adverse effects. Another option for this patient is to increase the sertraline to 50 mg daily to more optimally target depressive symptoms while potentially improving agitation and delusional thinking.
For this particular patient, optimizing the sertraline dose is a good first choice because the patient is already taking a therapeutic dose of donepezil. The effects of sertraline are likely to be observed sooner than the effects of increasing the donepezil. To minimize the risk of adverse effects, one medication change should be made at a time. Therefore, the treatment team should avoid increasing the donepezil or adding memantine until the effects of the sertraline titration are assessed. Clinicians can consider increasing the donepezil and/or adding memantine if further symptom control is needed after optimizing the sertraline (6-12 weeks later). In addition, increasing the cholinesterase inhibitor or adding memantine will always be a future option as the patient's cognition continues to decline. For patients who cannot tolerate SSRIs, optimizing the donepezil or adding memantine would be the recommended treatment.
Additional Agents With Limited Evidence
Medications with limited evidence for the treatment of BPSD include trazodone, carbamazepine, and valproate (divalproex or valproic acid). One double-blind study showed trazodone 50 to 250 mg/d to be as effective as haloperidol 1 to 5 mg/d for agitation and verbal aggression. 73 Trazodone 50 mg was also shown to increase sleep time for patients with Alzheimer disease and sleep disturbances. 74 Carbamazepine was significantly better than placebo for improving agitation, aggression, and hostility in 2 randomized, controlled studies. 75, 76 Valproate was not found to be more efficacious than placebo for most BPSD symptoms in 5 randomized, controlled studies and a Cochrane review/meta-analysis. 77 The authors of the meta-analysis 77 79, 80 and it has been associated with accelerated brain volume loss and further cognitive decline. 78, 81 Dextromethorphan/quinidine, which is FDA approved for treatment of pseudobulbar affect, was studied in 1 randomized, placebo-controlled trial of patients with Alzheimer disease and agitation. Neuropsychiatric Inventory agitation/aggression domain scores improved significantly in the treatment group (mean improvement of 2-3.3 points) compared with the placebo group (P , .001).
The most common adverse effects observed with dextromethorphan/quinidine compared with placebo included falls (8.6% vs 3.9%), diarrhea (5.9% vs 3.1%), and urinary tract infections (5.3% vs 3.9%). 82 Data on the use of methylphenidate in dementia patients continue to emerge specifically for the treatment of apathy. Two studies, 83, 84 which each included 60 patients, compared methylphenidate to placebo for the treatment of apathy. Most patients had mild Alzheimer disease at baseline and randomized to methylphenidate or placebo for 6 to 12 weeks. The Apathy Evaluation Scale was used to evaluate the primary outcome in both studies. The 6-week study did not find methylphenidate 10 mg/d to statistically improve Apathy Evaluation Scale scores compared with placebo. However, there were statistically more methylphenidate patients assessed as having moderate or marked improvement based on the Clinical Global Impression of Change scale (21% vs 3%). 83 Apathy Evaluation Scale scores did statistically improve compared with placebo in the 12-week trial, in which patients were titrated to methylphenidate 20 mg/d. 84 Adverse events did not reach statistical significance in either study. A recent Cochrane review and meta-analysis concluded that methylphenidate may be useful for treatment of apathy, but there are limited data to predict how clinically meaningful its effect will be. 85 Benzodiazepines are prescribed among the general population for anxiety, agitation, and sleep. However, these medications have not been shown to be consistently effective in treating agitation or sleep disturbances in dementia patients, and some studies have found benzodiazepines to be associated with cognitive decline. 86 Additionally, benzodiazepines are known to be a high-risk drug class for older adults because of a risk of falls, orthostasis, oversedation, delirium, and respiratory depression. 44 
Conclusion
When presented with a patient with disruptive behaviors due to NCD, clinicians should first search for any modifiable contributors, such as infection, pain, constipation, and medications. should be implemented and continued even if medication therapy is needed. If a patient's behavioral symptoms, such as agitation and aggression, become dangerous, then SGA may be warranted. The goal should be to use the antipsychotic temporarily and to attempt a taper and discontinuation within 4 to 6 months of initiation.
Maximizing the use of cholinesterase inhibitors and memantine may help reduce BPSD in the long term. Selective serotonin reuptake inhibitors can also be tried for agitation and irritability. Treatment onset of SSRIs appears to be slower than that of antipsychotics, but studies suggest SSRIs are better tolerated (Table 3) . Based on the current published data available, methylphenidate is recommended over cholinesterase inhibitors and antidepressants for treatment of apathy, but methylphenidate's clinical impact is still questionable.
Medications not recommended for the treatment of BPSD include benzodiazepines and anticonvulsants. Little evidence exists to support the use benzodiazepines for BPSD, but the risks of the medications in older adults have been well established. Valproate is associated with higher rates of adverse effects and does not appear more effective for BPSD compared with placebo. Because of limited data in the dementia population, carbamazepine should only be used as a last-line pharmacologic option. 
